Six New Host Records and an Updated List of Wild Hosts for \u3ci\u3eNeobenedenia melleni\u3c/i\u3e (MacCallum) (Monogenea: Capsalidae) by Bullard, Stephen A. et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Faculty Publications from the Harold W. Manter 
Laboratory of Parasitology Parasitology, Harold W. Manter Laboratory of 
2000 
Six New Host Records and an Updated List of Wild Hosts for 
Neobenedenia melleni (MacCallum) (Monogenea: Capsalidae) 
Stephen A. Bullard 
Gulf Coast Research Laboratory, ash.bullard@auburn.edu 
George W. Benz 
Tennessee Aquarium and Southeast Aquatic Research Institute, gwb@sari.org 
Robin M. Overstreet 
Gulf Coast Research Laboratory, robin.overstreet@usm.edu 
Ernest H. Williams Jr. 
University of Puerto Rico, bert@rmocfis.uprm.edu 
Jay Hemdal 
Toledo Zoo, jay.hemdal@toledozoo.org 
Follow this and additional works at: https://digitalcommons.unl.edu/parasitologyfacpubs 
 Part of the Parasitology Commons 
Bullard, Stephen A.; Benz, George W.; Overstreet, Robin M.; Williams, Ernest H. Jr.; and Hemdal, Jay, "Six 
New Host Records and an Updated List of Wild Hosts for Neobenedenia melleni (MacCallum) 
(Monogenea: Capsalidae)" (2000). Faculty Publications from the Harold W. Manter Laboratory of 
Parasitology. 407. 
https://digitalcommons.unl.edu/parasitologyfacpubs/407 
This Article is brought to you for free and open access by the Parasitology, Harold W. Manter Laboratory of at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Faculty Publications from 
the Harold W. Manter Laboratory of Parasitology by an authorized administrator of DigitalCommons@University of 
Nebraska - Lincoln. 
Comp. Parasitol. 
67(2), 2000 pp. 190-196 
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Neobenedenia melleni (MacCallum) (Monogenea: Capsalidae) 
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ABSTRACT: Six new host records and an updated list of wild hosts for Neobenedenia melleni (MacCallum) 
(Monogenea: Capsalidae) are provided. We report specimens of N. melleni from the skin of a whitefin shark-
sucker (Echeneis neucratoides Zuieuw [Echeneidae]) caught off Mayagtiez, Puerto Rico; from the skin of a 
mosquitofish (Gambusia xanthosoma Greenfield [Poeciliidae)) caught in Little Salt Creek, Grand Cayman Island, 
British West Indies; from a freshwater immersion bath of red grouper (Epinephelus morio (Valenciennes) [Ser-
ranidaeD caught in the Gulf of Mexico off Sarasota, Florida, U.S.A.; from the skin of a garden eel (Heteroconger 
hassi (Klausewitz and Eibl-Eibesfeldt) [Congridae]) in the Toledo Zoo, Toledo, Ohio, U.S.A.; from the skin of 
a raccoon butterftyfish (Chaetodon lunula (Cuvier) [Chaetodontidae]) in the Fort Wayne Children's Zoo, Fort 
Wayne, Indiana, U.S .A. ; and from the gill cavity of a red snapper (Lutjanus campechanus (Poey) [Lutjanidae]) 
in holding facilities at the Gulf Coast Research Laboratory, Ocean Springs, Mississippi, U.S.A. Neobenedenia 
melleni had not been reported previously from a suspected wild host in the Gulf of Mexico (i.e ., E. morio) or 
from a member of Echeneidae, Atheriniformes, or Anguilliformes. Published host records indicate that N. melleni 
exhibits a relatively low degree of host specificity among captive and wild hosts; in nature, N. melleni infests 
predominantly shallow-water or reef teleosts. 
KEY WORDS: Neobenedenia melleni, Echeneis neucratoides. Gambusia xanthosoma, Epinephelus morio, Het-
eroconger hassi, Chaetodon lunula, Lutjanus campechanus, Monogenea, Capsalidae, host specificity, zoogeog-
raphy, public aquaria, aquaCUlture, U .S.A. , Puerto Rico, British West Indies, Florida, Mississippi, Gulf of Mexico. 
The capsalid Neobeneden;a mellen; (Mac-
Callum, 1927) is relatively unusual among 
members of Monogenea in that it has been re-
ported from a wide range of hosts. This capsalid 
infests the eyes, fins, gill cavity, nasal cavity, 
and skin of over 100 species of marine teleosts 
(Whittington and Horton, 1996). Most of these 
records are from fishes in aquaria and aquacul-
ture systems where the parasite is identified as 
a lethal pathogen (e.g., MacCallum, 1927; Jahn 
and Kuhn, 1932; Nigrelli and Breder, 1934; 
Mueller et aI., 1994). However, there is no report 
of disease associated with infestations of N. mel-
leni among wild fishes. Neobenedenia melleni 
had been reported previously from wild hosts in 
the Caribbean Sea, Gulf of California, and east-
ern Pacific Ocean off the coasts of Chile, Mex-
ico, and the United States (Table 1). Published 
5 Corresponding author. 
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accounts of N. melleni infesting wild hosts (see 
references in Table 1) are relatively scarce, and 
little is known about the breadth of host speci-
ficity exhibited by this parasite in nature. There-
fore, reports of N. mellen; from wild hosts are 
significant because they offer insight into the 
natural geographic distribution and host range of 
this parasite. We report 6 new host records for 
N. mellen;: 3 from wild fishes and 3 from cap-
tive fishes. 
Materials and Methods 
Worms were fixed in 10% neutral buffered formalin, 
70% ethanol , or Bouin's fixative. Eight worms were 
stained in Van Cleave's hematoxylin containing sev-
eral additional drops of Ehrlich's hematoxylin and 
were then dehydrated to 70% ethanol. Several drops 
of aqueous saturated lithium carbonate were then add-
ed. followed by several drops of 6% butylamine so-
lution. Stained worms were dehydrated in an ethanol 
series, cleared in clove oil, and mounted permanently 
on glass slides using neutral Canada balsam. Five 
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BULLARD ET AL.- HOSTS OF NEOBENEDENIA MELLENI 193 
worms intended for study using Nomarski illumination 
were dehydrated, cleared in clove oil, and mounted 
unstained in neutral Canada balsam. Worms were iden-
tified using the original description of N. melleni (as 
Epibdella melleni MacCallum, 1927), the redescription 
of N. melleni contained in a recent revision of Neo-
benedenia Yamaguti, 1963, and the key to the species 
of Neobenedenia (see Whittington and Horton, 1996). 
We primarily used I) anterior attachment organs cir-
cular and not bipartite; 2) anterior hamuli recurved, 
nonserrated (i.e., smooth), and robust (i.e., width usu-
ally greater than that of both accessory sclerites and 
posterior hamuli and with root of consistent width 
along total length [i.e., root not tapered, constricted, or 
pinched]); 3) glands of Goto not evident, and 4) other 
specific features indicated by Whittington and Horton 
(1996). Nomenclature used herein for members of 
Neobenedenia follows that of Whittington and Horton 
(1996). Specimens of N. melleni from Gambusia xan-
thosoma (Poeciliidae) and Lutjanus campechanus 
(Poey, 1860) (Lutjanidae) were deposited in the United 
States National Parasite Collection (USNPC) at Belts-
ville, Maryland, U.S.A. (USNPC Nos. 089159 and 
089160), and specimens from Echeneis neucratoides 
(Echeneidae), Epinephelus morio (Serranidae), Heter-
oconger hassi (Klausewitz and Eibl-Eibesfeldt, 1959) 
(Congridae), and Chaetodon lunula (Cuvier, 1831) 
(Chaetodontidae) were deposited there (USNPC Nos. 
089161,089162,089163, and 089164) and in the hel-
minth collections of the H. W. Manter Laboratory 
(HWML) of the University of Nebraska State Museum 
at Lincoln, Nebraska, U.S .A. (HWML Nos. 15063, 
15064, 15065, and 15066). 
Results and Discussion 
Regarding our new host records, 2 specimens 
of N. melleni were collected from the skin of a 
white fin sharksucker (E. neucratoides), a remora 
that was attached to a West Indian manatee (Tri-
chechus manatus Linnaeus, 1758 [Trichechidae]) 
off Mayagtiez, Puerto Rico. This is the first re-
port of N. melleni from a remora and may help 
to explain in part the wide geographic distribu-
tion of N. melleni. Although carriers of infested 
remoras may not travel between oceans, infested 
remoras may transfer infestations of N. melleni 
among fish, mammalian, and turtle species and 
individuals with which they associate. In addi-
tion, remoras can attached to or mingle with 
their carriers for prolonged periods of time. This 
habit may provide N. melleni opportunity to in-
fest the remora's carrier host or other fishes in 
close proximity to the infested remora. Various 
cleaner fishes (e.g., bluehead wrasse, Thalasso-
ma bifasciatum (Bloch, 1791) [Labridae]; neon 
goby, Gobiosoma oceanops (Jordan, 1904) [Go-
biidae]; and cleaning goby, Gobiosoma genie 
Bohlke and Robins, 1968) were effective in con-
trolling infestations of N. melleni among aquar-
194 COMPARATIVE PARASITOLOGY, 67(2), JULY 2000 
ium-kept fish (see Cowell et aI., 1993). Some 
species of remora feed on ectoparasites (Cressey 
and Lachner, 1970), and, because of this, aqua-
culturists eventually may use remoras to control 
infestations of N. melleni on large hosts. How-
ever, as previously suggested, remoras may 
transport worms to adjacent groups of fishes. 
A specimen of N. melleni was collected from 
the skin of a mosquitofish (G. xanthosoma) from 
Little Salt Creek (western shore of North Sound, 
Grand Cayman, British West Indies). Neobene-
denia melleni had not been reported previously 
from a member of Atheriniformes or from the 
western Caribbean Sea. The specimen of N. mel-
leni was conspicuous, 3 mm in total length, and 
attached to the dorsal surface of the head at the 
level of the eyes of a mosquitofish that was 33 
mm in total length. Gambusia xanthosoma is ap-
parently endemic to the high salinity mangrove 
habitats throughout North Sound (Abney and 
Heard, personal communication); therefore, it is 
of ecological interest to report on the occurrence 
of nonendemic parasites, such as N. melleni, that 
infest a wide range of hosts and that are identi-
fied as lethal pathogens among confined fishes. 
Nigrelli (1947) reported several wild hosts for 
N. melleni in the Caribbean Sea off Bimini (see 
Table 1). Robinson et ai. (1992) and Hall (1992) 
reported heavy infestations of N. melleni among 
cultured, seawater-acclimated red hybrid tilapia 
in floating cages off southern Jamaica. Cowell 
et al. (1993) reported infestations of N. melleni 
on Florida red tilapia (descendants of an original 
cross between Oreochromis urolepis homo rum 
(Norman, 1922) [Cichlidae] and Oreochromis 
mossambicus (Peters, 1852» in aquaria at the 
Caribbean Marine Research Center (CMRC), 
Lee Stocking Island, Exuma Cays, Bahamas. 
However, because N. melleni has a broad host 
range and wide geographic distribution and 
heavily infests some hosts in aquaculture, we 
cannot determine if, when, or how it was intro-
duced to the endemic population of G. xantho-
soma. 
At least 3 specimens of N. melleni infested 
the red grouper (E. morio); they were caught off 
Sarasota, Florida, U.S .A., in January 1993. Ma-
terial of N. melleni was collected from a fresh-
water immersion bath at the Mote Marine Lab-
oratory (MML), Sarasota, Florida, when the fish 
were initially treated after being captured from 
the Gulf of Mexico. Nevertheless, N. melleni lat-
er became established in culture facilities at the 
MML. Neobenedenia melleni was previously re-
ported from E. morio and Mycteroperca micro-
lepis (Goode and Bean, 1879) (Serranidae) in 
recirculating-seawater tanks in northwestern 
Florida (Florida State University Marine Labo-
ratory, Turkey Point, Florida, U.S.A.) by Muell-
er et al. (1994) and from other members of the 
sea bass family in the Caribbean Sea and the 
Gulf of California (see Table 1); however, this 
is the first report of N. melleni from a suspected 
wild host in the Gulf of Mexico. 
We also report numerous adult and juvenile 
specimens of N. melleni from the skin of a gar-
den eel (H. hassi) from the Toledo Zoo, Toledo, 
Ohio, U.S.A. This is the first report of N. melleni 
from any member of Anguilliformes, and to the 
best of our knowledge, it is also the first report 
of N. melleni from a host that lacks scales. 
Whereas the exact geographic origin of the eel 
was not known, we suspect that it became in-
fested while confined in a compartmentalized 
quarantine system at the Toledo Zoo. One of us 
(J.H.) observed a cream angelfish (Apolemi-
chthys xanthurus (Bennett, 1832) [Pomacanthi-
dae]) in this same water system that harbored 
numerous specimens of a platyhelminth on its 
skin that were probably N. melleni. Nigrelli and 
Breder (1934) reported that some angelfishes 
were foci for epidemics of N. melleni in the New 
York Aquarium. Specimens of N. melleni have 
yet to be reported from A. xanthurus. However, 
because the aforementioned worms from this 
host were not available for identification, we did 
not report this fish as a host for N. melleni. 
Numerous specimens of N. melleni were also 
collected from a raccoon butterflyfish (c. lunu-
la) that died while in quarantine at the Fort 
Wayne Children's Zoo, Fort Wayne, Indiana, 
U.S.A. We are not certain of the exact geograph-
ic origin of that wild-caught fish or whether it 
was infested in the wild. However, C. lunula is 
a reef species that ranges from East Africa to 
Polynesia (Randall et aI., 1990), and that rac-
coon butterflyfish most likely came from there 
(i.e., Indo-Pacific Region). Neobenedenia mel-
leni has been reported from 3 members of Chae-
todon in the Caribbean Sea (Nigrelli, 1947; Ta-
ble 1). 
A single specimen of N. melleni was collected 
from the gill cavity of a red snapper (L. cam-
pechanus) caught in the northern Gulf of Mex-
ico and maintained in an aquaculture tank with 
other red snapper at the Gulf Coast Research 
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Laboratory (GCRL), Ocean Springs, Mississip-
pi, U.S.A. The tank and filtration system that 
supported this host had been sanitized before 
adding any fish, and no other fishes shared the 
water of this system. There was no history of 
infestation by this monogenean in culture facil-
ities at GCRL. Therefore, it is likely that this red 
snapper was infested with N. melleni in the wild. 
In addition, 3 juvenile red snapper (each ap-
proximately 120 mm in total length) that were 
spawned and reared at the GCRL aquaculture 
facility and then transferred to the GCRL Marine 
Education Center (MEC), Biloxi, Mississippi, 
U.S.A., became heavily infested with N. melleni. 
These red snapper were maintained in a 7,700-
liter aquarium with a spadefish (Chaetodipterus 
faber (Broussonet, 1782) [Ephippidae]) that was 
also heavily infested with the monogenean. Ni-
grelli (1947) reported Lutjanus apodus (as Lu-
tianus apodus) as a wild host for N. melleni (as 
Benedenia melleni) in the West Indies. We sus-
pect that L. campechanus also may be a wild 
host of N. melleni in the northern Gulf of Mex-
ico. However, it does not seem to be a common 
host, because we have yet to observe a specimen 
of N. melleni on a red snapper directly from the 
wild, in spite of examinations of at least 276 
such fish. 
The most recent list of captive and wild hosts 
for N. melleni was presented by Lawler (1981). 
Whittington and Horton (1996) subsequently 
provided a list of hosts for N. melleni; however, 
that list did not distinguish between captive and 
wild hosts. Because a list identifying wild hosts 
for N. melleni has not been presented in 18 
years, we consider Table 1 a useful update. 
Rarely does a monogenean species, let alone 
a capsalid, occur in more than 1 ocean and infest 
more than 1 host species, and if so, those hosts 
are usually closely related species (e.g., Byrnes 
and Rohde, 1992; Whittington, 1998). Neobe-
nedenia melleni has now been reported from 27 
species comprising 18 genera, 14 families, and 
3 orders of wild hosts (Table 1). These records 
suggest that N. melleni is a parasite of predom-
inantly shallow-water or reef-dwelling marine 
teleosts. Neobenedenia melleni exhibits a rela-
tively low degree of host specificity among both 
captive and wild hosts. Nigrelli and Breder 
(1934) studied the host-parasite relationship be-
tween N. melleni and several fishes held at the 
New York Aquarium. However, the factors that 
allowed it to infest a broad array of hosts in 
captivity and in the wild were not clearly un-
derstood. In some cases, horizontal transfer and 
levels of infestation may be limited initially only 
by the physical distance between parasite and 
potential host. This could, in part, explain the 
apparent abundance of N. melleni among reef 
fishes that live in close proximity to one another 
in the wild and among those and other fishes 
held in public aquaria and aquaculture systems. 
Further study of this unique monogenean utiliz-
ing molecular techniques could possibly reveal 
population differences. 
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